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(2) Clinical chronic pyelonephritis with normal urography: There were 39 patients in this group and in each the pyelogram was normal. The scintigram also was normal in 29 of these. But in the remaining 10 cases the scintigram was abnormal, the abnormality being a localized deficit of the image in 5, and a diffuse fall of activity in a further 5. The nature of abnormalities was similar to those of the patients in Group 1.
(3) Acute renal infection: Three cases in this category were investigated. In one of these, severe clinical disease was accompanied by marked abnormality of the scintigram, which slowly became more normal; in another, mild clinical disease was accompanied by a normal scintigram. In the third p,atient both urogram and scintigram were normal during the acVte infection.
Discussion
In most cases extensive renal destruction in advanced chronic pyelonephritis leads to correspondingly severe abnormalities of pyelogram and scintigram. In less severe disease also, provided the pyelogram is abnormal, there is a corresponding abnormality of the scintigram.
These typical changes are the result of prolonged or severe disease usually beginning in childhood or early adult life, and the scintigram offers little additional information in these cases.
In the adult form of the disease urographic abnormalities are unusual, but the presence of scintigraphic abnormalities in 25 % of such cases suggests that the scintigram is a more delicate measure of lesions which are not deforming the collecting system. In this context it is of interest that scintigraphic abnormalities are also found in acute renal infections.
Here their severity is generally related.to the clinical and pyelographic severity of the disease, and they may resolve as the infection subsides. Thus in some adults there is evidence of renal damage during and following renal infection despite normal urography. Further studies are needed to determine the long-term significance of these abnormalities, and to show whether they lead to calyceal damage ultimately.
Conclusion
Renal scintigraphy is a valuable additional method of investigating renal abnormalities in chronic pyelonephritis because it is a uniq9e way of detecting early renal cortical damage, before the renal architecture is distorted. The available information is useful in classifying individual cases more accurately. It also enables the natural history of chronic pyelonephritis to be studied more closely, and may prove to be of some use in prognosis. Interstitial irradiation is a highly successful form of therapy with a five-year survival rate of 70% for mucosal lesions and 40 % for tumours involving muscle only.
Vesico-ureteric Reflux Following
Whilst transient reflux into the lower ends of the ureter does occur in certain inflammatory conditions of the adult bladder (Hanley 1962) , it usually reverts to normal when the inflammatory condition is controlled. H4owever, post-inflammatory fibrosis can contribute to continuance of the reflux, and it is now well accepted that vesico-ureteric reflux in the presence of urinary infection can be associated with pyelonephritis (Hodson & Edwards 1960 , Williams 1965 .
Most cases of reflux in the adult are secondary to some pathological process affecting the bladder neck or ureteric orifices. Ross (1965) has recorded the presence of reflux in the neurogenic bladder, and Damani (1965) has pointed out that while 25% of paraplegics reflux, they are all patients with infected urine, implying that it is a combination of urinary infection and neurogenic bladder which causes it.
Damage to the ureteric orifices is associated with yesico-ureteric reflux (Jacobsson & Sundin 1963 , Roper & Smith 1965 . These latter authors noted that while 6 out of their 15 cases refluxed only one had persistent urinary infection.
Reflux has been noted in association with prostatic adenoma, bladder-neck obstruction (Morillo et al. 1963) , transurethral electroresection, and in urinary bilharziasis (Al Ghorab & El Badawi 1966) . Edsmyr & Nilson (1965) Reflux was present in 35 patients (58 Y.). Table   2 shows the association of reflux with recurrent urinary infection; 25 of the 35 patients who refluxed had recurrent urinary infection.
Before attempting to assess the significance of these observations, the records were searched for possible etiological factors in causing reflux.
(1) Congenital or primary reflux: While this is a possibility, it is unlikely that such a large number of patients would have survived with normal original pyelograms for so many years.
(2) Infection: Whether this is cause or effect in this series is impossible to answer, but Table 2 shows that 13 patients who were not refluxing had recurrent urinary infection and 10 who were refluxing had persistently sterile urine. It is therefore unlikely that infection is the cause of this reflux.
(3) Danmage to ureteric orifices: Table 3 sets out the position of the tumour in these patients. All 35 who refluxed had tumours near the ureteric orifice.
There were 23 patients who had non-infiltrating tumours removed by open or transurethral operation, without irradiation: 18 had reflux, of whom 11 had recurrent infection; of 5 with no reflux, one had recurrent infection. It can be seen that the incidence of reflux is higher in these patients than in those who had interstitial irradiation.
Significance ofReflux
There was no detectable deleterious effect in the 10 patients with interstitial implants who developed reflux but had sterile urine.
In patients who had recurrent urinary infection and reflux, the opposite was the case. Table 5 shows that worsening hypertension, elevated serum creatinine and deteriorating pyelographic appearances of the upper urinary tract are more common in patients with reflux than without it.
To assess the significance of these observations, the records were examined of all patients at the Royal Marsden Hospital who had received interstitial implants of radioactive material into the bladder in 1959 (Table 4) .
Thirty-four of these 59 patients were dead at the time their records were examined in 1967, and most were certified as having died of carcinoma of the bladder.
However, of the patients who did not have a post-mortem examination to establish the cause of death, 13 had recurrent urinary infections, 7 of them with radiological evidence ofpyelonephritis; none had micturating cystograms, but it is interesting to speculate whether they died of pyelonephritis rather than carcinoma of the bladder.
Disclission
Vesico-ureteric reflux occurred in 35 out of 60 surviving patients (58 %) who had undergone interstitial radioactive implants for carcinoma of the bladder. When an unselected group of patients with non-invasive tumours were also screened for vesico-ureteric reflux an even higher proportion (78 %) refluxed than in those who were treated with interstitial irradiation. Twenty-five out of the 35 who refluxed following irradiation had recurrent urinary infection (Table 2) , while 13 out of the 25 non-refluxing had recurrent urinary infection (Table 2) . However, I1 out of 18 patients who refluxed after tumour resection alone also had recurrent urinary infection. There is no statistical difference in the incidence of recurrent infection between irradiated and non-irradiated refluxing patients.
The association of vesico-ureteric reflux and chronic urinary infection can be lethal. The figures shown in Table 5 imply that some patients with carcinoma of the bladder may be dying of pyelonephritis and not tumour.
Conlclusionis
(l) Vesico-ureteric reflux occurs in 58 % ofpatients treated with interstitial radioactive implants for carcinoma of the bladder. In 78% of a small series of patients treated by open or transurethral removal of a bladder tumour without irradiation, reflux also occurred.
(2) Recurrent urinary infection was found in 25 out of 35 irradiated refluxing patients and in 11 out of 18 non-irradiated refluxing patients.
(3) This combination of vesico-ureteric reflux and recurrent urinary infection is potentially lethal.
Calyceal Obstruction due to Parapelvic Cyst [Abridged] by Richard G Notley MS FRCS (Institute of Urology, London WC2) Parapelvic renal cysts are not uncommon and occasionally cause obstruction or deformity of the pyelocalyceal system, the whole of the drainage system being involved. It is very unusual, however, for such a cyst to produce marked obstruction of a part of the calyceal system without impeding drainage from the rest of the kidney. Two such cases have been seen and treated recently at the Institute of Urology.
One patient presented with symptoms referable to the affected kidney, having had intermittent aching pain in the left loin for several years. He was referred for investigation after an episode of painless total hematuria. An intravenous pyelogram showed obstruction to the upper calyces by a space-occupying lesion in the left kidney. Renal arteriography showed no tumour circulation in the centrally placed lesion and at exploration a tense parapelvic cyst was found. The neck of the upper group of calyces appeared to be nipped between the cyst and the renal artery. The cyst was uncapped and a subsequent intravenous pyelogram showed almost complete resolution of the dilatation previously affecting the upper calyces.
The second patient was found to have a renal cyst during routine investigation of symptoms due to bladder outlet obstruction. The intravenous pyelogram showed a filling defect in the centre of the left kidney with dilatation of the upper group of calyces. Left renal arteriography showed the vessels to the upper pole stretched around a large avascular mass. The cyst was punctured and 200 ml of clear, straw-coloured fluid aspirated. Subsequent intravenous pyelography showed that the dilated calyces had returned almost to normal size.
The techniques of nephrotomography and renal arteriography now enable the diagnosis of renal cyst to be made with a high degree of accuracy. In these two cases the diagnosis was made and the calyceal obstruction relieved with conservation of the whole kidney. Exploration of the kidney with its concomitant morbidity and mortality is unnecessary in the majority of cases although in the first case described here the leash of arteries around the cyst made aspiration hazardous and necessitated operation. 
